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ABSTRACT 

The individualized coamunity college calculus course 
described here was developed to accomodate differences in student 
learnings rates. It consists ^of three units: CJ) limits and 
continuity; (II) the derivative with applications; and' (III) the " 
integral w.ith applications. There are three sections in Onit four 
s'ections in Unit II r and five sections in Unit III. The student aust 
pass an examination on each section before he/she may proceed^ to the 
next Section. An examination for a given section aay be repeated only 
twicer and the amount of points allotted for the examination 
decreases with th^r number of tries necessary to pass it. Although the 
course carries three units of credit^ tl^ef student may elect to 
complete only one or two of the units i^n one semester and to finish 
the course during' the sub^eguent semesters. Each student works with 
video-taped lectures and i -textbook;' regularly schedfuL^d 
guestion-^answer sessions and personal assistance ar<5 also available. 
The goals and^behavioral objectives for, each unit are detailed, and 
sample assignments and exams> for Onit I are included. (DC) 



ime^t 



N 

' ■ ' ■ - . -0 ■. . ^ 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ ♦'•^♦♦♦♦♦♦♦♦♦^ 

♦ Documents acguired by ERIC include many informal unpublished * 

♦ materials not available from other sources. ERIC makes every effort * 

♦ to obtain the iest copj available. Nevertheless, items of marginal * 

♦ reproducibility are 'df te^n encountered and this affects the guality * 

♦ of the microfiche and hardcopy reproductions ERIC makes available * 

♦ via the ERIC Document Reproduction Service (EDRS). EDRS is not * 

♦ responsible for the quality of the original document. Reproductions * 

♦ supplied by EDRS are the best that ckn be made from the original. * 



ERLC 



1 1 



UJ 



u s DEPAKTMENT OF HEALTH. 
EDUCATION A WEiFAKE 
NATIONAL INSTITUTE OF 
EDUCATION 

THIS DOCUMENT HAS BEEN REPRO- 
OUCED EXACTLY AS RECEIVED FROM 
THE P^ERSON OR ORGANIZATION ORIGIN' 
ATING IT POINTS OF VIEW OR OPINIONS 
STATED DO NOT NECESSARILY REPRE- 
SENT OFFICIAL NATIONAL INSTITUTE OF 
EDUCATION POSITION OR POLICY 



A Student-Oriented Individualized Learning 
Program for Calfevilus at the Community College 

David K. Blough , 



1 1 



II. 



III. 



OUTLINE 
Introduction" and de ions 
A. goals 

3. Behavioral obj'&ctives 

C^ Measuring devices 

D. further cons^i^terations 

Curriculum design 

A. introduction 

^ B. course outline 

Conclusions and recommendations 



ERLC 



0 



\ 2 




ERIC 



INTRODUCTION t 
BACKGROUND AND CURRICULUM DESIGN 



/ A STUDENT - ORIENTED INDIVIDUALIZED LEARNING 
PROGRAM'FQR CALCULUS A^ TM COr/lMUNTTY COLLEGE 

At the conrununity college level there has been in 

\ 

recent years substantial increases in student enrollment# 
Even though the community college has historically been 
Characterized as a "personal" i/istitution where class size 
ig small, it is eviden!^ that ^on this aspect may tie over" 
come by the flood of students. For the instructor, this : 
means the time devoted to individual belp and guidance of 
students may not merely decrease, but disappear altogether. 
Hence, with the nontraditional increase in e/irollments , it 
is necessary to develo.p a nontraditional^approach to education 
Those things which teachers do bdst can be classified 

into four areas? diagnose individuals* learning problems,'' 

V 

interact with individuals^ on a one-to-one basis, inspire 

\ ^ ' • • 

and motivate, and encourage creativity. The traditional 

it ^ 

lecture-format fot instruction many times f,ails to give 
teachers the opportunity to practice these objectives due 
simply to lack of time. Thus it is apparent that the re>f 
sponsibility of learning must be turned over to the learner 
himself; this lets the instructor allocate time to individ- 
uals while the group progresses oh^ut^ own. In addition. 



^Stuart R. Johnson and Rita 3. Johnson, I2£mLQpJJig 
Individual ized Instrtjctional A^lateriaJl (Palo Alto, Cali- 
fornia,"^ 1970) , pp. 4-9. 



lit allows the student to progress at his own rate of • 
speecj, an important characteristic not found in the lec- 
ture-format type of instruction. 

That .individualized learning" has these benefits is 
nothing new. It was conceived cohgurrentl]^ with many tech- 
nological advances' in such areas as systems re/earch and 
audio-video developments. So it is the purpose of this 
^ ^ ' discussion to apply these well-established concepts \o a 

particular 'case in point--Calculus . This class is considered 
because in the community college transfer students ma^di^ing 
in the natural sciences, the social sciences, or mathematics 
are reauired to take this course. It is the founcjation t)f 
many diver&e discipl^iies . mother sense, -first semes,ter 

(quarter) Calculus represents f or man^ students a tra^umatic 
introduction to "true" mathematics. It stands as the divid- 
ing line between easiiV"conceptualized , rote-learned arith- 
metic and non-intuitive, theoretical, higher mathematics. 
It should be noted that by non-intuitive I mean -the student 
usually finds concepts and abstractions with little or no- 
counter-part in his past e^ducational experiences or in 
/ "everyday life". Also^ the introduction of new notation 

and symbols to explain these concepts dften leaves the 
individual with no understanding of mathematical thinking 
in general. - ift is for these reasons that an individualized 
learning program for the Calculus is necessary. 

Befop4 the actual outline of the class can be given ^ 
some definitions are necessary in order to establish the 



ERJC 



f), 



learning system framework upon ^hich the matheimtics. wil]jj 

fit. Consider first what is meant bjr learning* ' Basically 

there are three types of learning f psychomotor, affective , 

and cognitive • By the nature of mathematics itself, * 

especially at the Calaulus -level , learning will be ui^der-*. 

'^tood here to mean cognitive learnings In other words, 

this^is learning requiring the intellectual processes of • 

remembering , understanding , problem solving. % A 

There are basically three steps involved in the , 

individual learning- system i goals must be specified, 

objectives designed for attaining those goals, and finally 

the instructor and student as well must have some objective 

method for ascertaining or measuring the degree to which 

ft* 

the objectives have been learned, 3 

A viable definition of goal is what the student should 
or would like to be able to do by the end of the learning 
activities.^ It should be noted here that the goal stated 
should be something meaningful and not trivial. Similarly, 
it should not be conf usedl^with the measuring device (see 
below) used to ascertain acquired ability. For example, 
consider a goal such ass \y 

^ Ibid. , pp. 5. ' 

3Robert Mager, Preparing Instructional ObjLoatjLv^a^ 
(Palo Alto, California, 1962),. pp. ?-9. 

'^Albert R. Wright, "Beyond Behavioral Objectives," 
EduojLii<maiJCes^Qie£3^ 33(July, 1972), 9-li. 
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The student is to^ be able to complete a 
100-item, m\jiltiple choice examination on 
' the subject of marine* biology. The lower 
limit will be 85 items answered correctly 
within an examination period of 90 minutes, 5^ 

In terms of the definition just given, this is clearly not"" 

a goal. Though it does indicate something about«arine 

biology, it states no purpose to learning other than 

passing the examination. This confusion produces the same 

short-sightedness in results as is so often found in a 

more traditional approach to education, ^ 

Perhaps a more comprehensive definition as given by 
Mager is required. He feels a goal is simply what is to 
become of the student, i.e,, attitudes or abilities to be 
'gained,^ As will be seen later, the innate structure of 
mathematics will naturally lend itself to the precise 
formulation of goals. 

Consider now the means to achieving the stated goal, 
behavioral objectives. By defining objectives as specific, 

0 

observable student actions or the products of student 
action, we can characterise an objective in two ways. 
First it must specif^ something which the student to do. 
Next it must precisely state the circumstances under which 
he will do it .7 Mager's excerpt, as stated above provides 
ah excellent example of a behavioural objective, 

^Mager, pp. 15. ^ 

^?*:a^er, pp. 12,' ^ 
^Mager, pp. 15. 
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The second criteria lends itself to the measurement 

of ability. By now specifying the degree of accuracy with 

which the sl^udent will perform the action, the final aspect 

of individualized learning is taken into account. The 

point of importance I r ere is to be specific in designating 

this degree of accurkcy. For example, 

The student will take a ^0 minute test with 
no textbooks, tables, calculators, or slide 
rules on applications pf the derivative*. 
There will be 10 questions, and the lower 
limit will be seven afiswerepi correctly. 

No ambiguity can arise here, anpi this fact is essential 

for student as well as instructor. 

Xhis concept of goal-"objective""-measure has been 

applied in almost Gveiy discipline at the community ' 

college 3^e^l, and although some courses lend ''b|;iemselves 

to this^%stem better than others, it at least provides 

an alternate approach to lecture-format instruction. In 

particular, there have been numerous such c en's t rue tioQS 

of a first semester Calculus course, and it is ftot the 

iritention of this discussion to simply redo one of these 

oyotems. On the oth^r hand, it is apparent that the 

0 

published individual lo,arning systems offered in most 
texts on the subject are designed primarily for the in- 
structor. Hence, the purpose of this discourse will be 
to take a particular modular-organization of the Calculus, 
and present an outline ojK^ the translation of this system 
into one designed especially for the student himself. 
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V 

After all, since he is the teacher-learner in this "situation, 
all goals, objectives, and examination procedures should be 
made clear to him at the start. In addition, a description 
of the curriculum design needed for the course v/ill be in- 
.eluded in order to expand upon the "individualization" of 
the system. This will include audio-visual cassette re- 
cords, a concept which will be adapted from a plan in 
current us«^to teach Elementary and Intermediate Algebra 
in the Mathematics Department a-t the University of Arizona, 
it should be noted that the system at Arizona was initiated 
in order to deal with enormous classes in Algebra (500 
studeVtsg and .more), anct henbe wiil be all the more effec- 
tive for smaller classes. ° 

So with this brief background in individualized learn- 
ing established, it will be the goal of this. paper to graft 
together the instructor's program package with audio-visual 
Wnd other instructional techniques in order to produce a 
student-oriented package, made avail^le to the student 
on his first day of cl^ss in Calculus^ A corhprehensiye 
outline will be presented, with elaborative^detailsjpipn 
only the first unit. This is done because curricula and 
facilities will vary within a given mathematics- department, 
as well as from' institution to institution, and adaptive 



"Splchard Thompson, iriJiaoii.iial§.^l2e.^m (Tucson, 
Arizona, 197^), pp. 1-3. 
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changes would be required accordingly. Following this 
' .outlii^e will "be a conclusion inci^uding recommendations 
for implementation of the system. 

I As noted before, there exist already many individ- 
uaiized as well as lecture-type systems of behavioral 
objectives for first semester (quarter) Calculus. In 
order-to develop the following system- with some degree of 
comprehens^^yeness as will as generality, eleven catalogues 
of^Calj^ifornia community colleges were scanned for their 
Calculus offerings. A synthesis based upon these was 
arrived at.* (Galifornia was chosen due to my 'particular ^ 
interest in ^;hat state.) Also it was found that the be- 
havioral objectives for a Calculus course^as presented by\ 
Michael Capper yielded a fairly consistent point- of depar- 
ture encompassing course offerings in the majority of these 
catalogues. 9 Hence, Capper's objectives will serve as the 
basic "outline for tJ>e^course with the following modifica- 
tions: objectives concerned with a review of algebra will 
bo omitted oineb my program would otherwise duplicate other 
programs already in Qxiolience (as at the University of 



9Michael R. Capper, "Instructional Objectives for a 
Junior College Course in Calculus and Analytic Geometry,"" 
EMS. (U.C.L.A. , 1969) . • ^ 

♦Included were Ventura College, Foothill Colleg-e, 
Allan Hancock Collogo, College of r.;arin1 Contra Cqfeta City 
CollogG, Evergreen Valley College, Los Angeles Ci% College, 
Napa College, Rio Hondo College, Riverside City College. 
Theoo eollegos wore chooon from various geographic! areas 
and population eoncontrationo over /the state in order to 
obtain a somewhat "randomized" sampling. 

10 ■ 
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Arizonai, If there is a need for a particular class or 
other population of students to review algebra, this can 
be inserted accordingly. Also, the textbook which Capper 
uses will not be used in this discussion due to my un- 
familiar itj^ with its design. Instead, Calculug^ yixth - 
-A n alytic. Geometry. \ A First Course by Protter and Morrey 
will b^ used. The outline which follows includes limits 
and continuity, the derivative "^ith applications, and the 
integral with applications. Goals and objectives will be 
•outlined for all three units, with a complete learning 
program developed for Unit I, As mentioned previously, 
it will be noted that beginning at the Calculus level, 
mathematics takes on the form of "def inition--theorems-- 
Gxamples" , a rigorous form which lends itself well to the ^ 
/ form '.a-bion of goals and objectives. It also facilitates 
logically-graduated learning. 

The first unit will be divided into three sections, 
and the student must pass an examination on each section 
before he can proceed to the next. ' An examination will 
consist of from 5 to 10 questions with a constant total 
possible point value of 60 points. Each examination must 
be completed within 50 minutes with no reference material 
such as textbooks, tables, or calculators available. 

The design for the course is as follows i, the student 
Has the textbook, video-taped lectures, regularly schedxtled 
question"ai^sv;er sessions, ^nd personal help from the 

ERIC 
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instructor available to him. ' The class will meet three 
times a week, Monday, Wedi^esday, and Friday for fifty 
minutes each period. The purposes of these periods are 
(1) to take examinations, and (2) to ask the instructor 
questions in a classroom setting. These are not fortial 
lecture periods. If the, studGnt"* wishes to Qee*a lecture 
on some particular topic, he may check out the desired 
^ video-tape at any time during .the week. Additional ques- 
tions on material will be answered by the instructor at 
either designated office hours or by mutual agreement on 
a time with the student. 

It is manditory that the instructor either ^have teach- 
ing assistants to administer exams while he conducts the 
question-answer session, or work in tandem with another 
instructor, thereby combining two classds. Also, it is 
evident that two classrooms per meeting are required, one 
for exam taking, the second -for question asking. 

Students are free to take an examination any time 
they fee; reader, subject to the f ollowing„ ponditions i 

1) A minimum of 40 points per eKammation 
is needed to pass. 

,2) An examination for a given section may 
be repeated, but only twice . 

3) 3QdQnd tries at an examination still 
require 40 points to pass, '"but only 
2/3 of the earned points go toward 
the student's final grade. 

J k) Third tries at an examination still 

^ * require 40 points to pass, out only 

1/3 of the earned points go toward 
the student '0 final grade. 




. • Exams», once taken by -a student, will be kept on' file 
by the 'instructor and can be reviewed by the studeni; at - 
designated hours. The ^xam always remains with the in- 
structor, but he will answer any questions concerning'" a < 
student's performance on a given exam. 

The suggested course of study for a particular section 
is as followis: 

1) ' The student should first view the 
V appropriate video-taped lecture. 

2) He should then read the corresponding 
material in the textbook. 

3) He ghould do the problem assignments 
in the textbook (answers are given at 
the end of the text). 

4) He should attend the question-answ/r 
session to clear up any areas of 

^ difficulty. 

5) If more ^ help is required, he should 
see the instructor during office hours. 

6) He should complete all behavioral 
objectives under th^ listed -restrictions , 

He should take the examination. 
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Variable Credit 



This is a three iinit course. There are three units 
(Limits and Continuity, Derivatives, Integrals), and there 
are three sections in Unit I, four sections in Unit II, 
and five sections in Unit III.. Hence, since the student 
must take one exam per section, there is a total of twelve 
exams to be taken, approximately one per week. If, during 



11 ' 

the semester, the student falls behind this pace, he may 
elect to complete only eight examg , thus receiving only 
two units af credit fcff the course. He may begin the 
following semester with section 9 to complete the final 
unit of credit. Similarly he may complete only the first 
four sections, obtaining one Imit of credit and continue 
the class in- subsequent semesters. This variability is 
built in to accomodate different students' diffei;ent rates 
of learning. 
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CALCULUS ; BEHAVIORAL OBJECTIVES 
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/ / ' LIMITS AND. CONTINUITY 

Included •in this unit are basic definitions of the 
limit, theoi^ems on sums, products, and quotients, finite 
adid infinite limits, and the definition of continuity and 
its graphical representation, ^ y 

I. Goal X The student will know and be able to apply the 
definition of limit, 

Ob jectives : iT The student will in 5 minutes, with no 

references, define "finite limit" with 
90?S accuracy. 

2) The student will in- 5 minutes, with no 
references, define "infinite limit" with. 
SOfo accuracy, 

3) Using a "S'S" proof, the student will in 
10 minutes with no references, prove an 
"obvious" limit with 75% accuracy. 

^) The student will in 5 minutes with no 

references, give an example* of a function 
* which does not have a limit at some point 
in its domain with 100% accuracy. 



II • Goal s The student will be able to state, prove r and 
use theorems on limits of sums, products, and 
quotients. 

^ ,■ ^ ' ' - "}^^ . 

The stucjent will in 5 minutes state gi 

given limit theorem with no -ref erep,ces , 
with 90% accuracy. ■ 

6) Given a mathematical statement involving 
limits, the student in 5 minutes with no 
references, will be able to cite the 
limit theorems which justify it with 
100% accuracy. 

7) The student will prove a limit theorem 
as directed with no references, with 
70% accuracy. 
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in. Goal: The student will "be able to define and interpret 
■ graphically the concept of "continuity." 

Qbiectives : 8) The student will define vf is continous A 

at X" in 2 minutes with rlOQjS accuracy and 
no references. ,. / ^ • , 

9) The student will give a/'S-c" proof of 
"f is continuous at x'V -^Or a given f and 
X with 80^5 accuracy. 

10) Gwen "f undefined aWxo," how should f» 
be defined so that fris continuous at »3£o? ' 
The student will have 10 minutes, with 

*. . 100^ accuracy, no r0fer6nces. ' 

^' 

11) The student will give an example of A 
discontinuous function, no references, 
in 5 minutes, vfi^ lOOf accuracy, . 

Assignments (in Frotter, Morrey)* 

Section 1, video tape 1: Redd pp. 66-72, do problems 7» 

9, 11. 12, 15. 18, 23.. 

Read pp. ?3"-75. do problems 1, 

5, 10, 15. 20. 

Read pp. 97""101 . 'do problems 3i 

6, 9. 12. 15. I8i 21. 

• \' 

Section 2, video tape Zt Read pp. 102-107. do problems 1, 

2, 3. 8, 9. 17» 19. 21. 

# 

Read pp. 115-119. do problems 1, 
4, 10, 17. 20. 



Section 3, video tape 3« Read pp. 108-113. do problems 1, 

3, 9. 13, 17. 20. 

♦These problems assigned are only a suggested minimumi 
The student should do as many as possible in each section 
of the textbook. 
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AM • Unit I/Section \ 



1. Given: A function f, and'numbers a and L. .Define "the limit of f(x) 
as X tends to a is L." 



Compute the following limits: 

2. lim (x2-9)/(x2-5x+6) 
X— >3 

3. lim ^-V2)/{x-2) ■ ' , * 
x-->2 

4. lim l/h(l/^xTFi-l/f7) 
h— K) 

5. lim (l/h)(2(5+h)2+3-(2-52+3)) 
h— >0 

6. The numbers a, L,t are given. Determine a numberS such that |f(x)-L|<£, 
for all X such that \x-a\<t. Draw a graph. 

f(x)=l/x. a-2. L='5, t -0.002. ^ 



in 
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Compute the following limits: * 

1. ' lim (x2-9)/(Vx-3) . ^ 

X— >9 

2. lim (x3+8)/(x2-'4) ' 
x-»-2 . • 

3. lim l/h((-3/(x+h)^+3/x^)) 
h— >0 

4. lim l/h(g(c+h)-g(c)) , where g(x)°x^+3x-c. 

h->0 . • 

5. Given a function f, and the numbers a and L, define lim f(x)°L. 

X— >a 

6. Given a, L, £, determine S such that |f(x)-L|<t, for all x such that 
|x-a)<8. Draw a graph. 

f 

I. 

f(x)=2x+3, a^l, L°5, 6=0.001. 
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Unit I/Si*ction 1 



1. Given a, L, £, determine % such that lf(x)-L\<C, for all x such that 

f(x)=x2, a=-l, L=l, £=0.001. 

2. Define lim f(x)L. 

x->a 

Compute the following limits: 

3. lim (x4-2x-3)/(x+l) 
x->-l 

4. lim (x3-8)/(x-2) 
x->2 

5. lim (l/h)(f(x+h)-f(x)), where f(x)=x2, 
h-^0 

6. lim (l/h)(g(c+h)-g(c)), where gCx)=l/x. 
h->0 
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\. Suppose that f{x)"->Lj as x-fa, and fXxl-^L^ lft;^x->a. Prove that Lj"L2 

ft 

2. Given lim f(x)=Li, lim g(x)=L2. lim h{x)=L3, state the theorem^ which 
X— >a \ X — ►a X— >a 
justify the following statement: ' 

11m ^f{x)+g{x))/K{x>(Li+L2)/L3. 
X— >a ' ^ 

\ 

Evaluate each of the following limits, giving the reason for each step by 
stating appropriate theorems: 

.3. lim (x^-3x+5) ^ 
X— ^3 

4. lim ,(l/h)C^-fx) 
h— >0 

5. Compute lim (x^-2x+3)/(x^+l) 

X— *co X 



t 
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Evaluate th^oTh)v/ing limits, .giving a reason for each step by stating 
the appropriate theorem: ' 

1. 'lim (x^-x-1) • E n 
> x-»*-2 , ■ ° 

2. lim (1/h) (1/^-1) 
h— >0 

. ♦ . 

3. Comp^ute lim (x^+l)/{x+l) 

'4. If lim f(x)-L , lim gU)^Lp, prove that lim (f (x)+g(x) )=(Li+L2); 
X— ^ X-— >a X— fa 

5. Given lim f(x)=L , lim ^(x)-L«, lim h(x)=L^, lim p(x)°L^, state the 
X— ta ^ x-^a x— 3 x — ^a 

theorems which justify the following statement: 

lim (f(x)g(x)-h(x))/(g(x)+p(x))-(LiU-L3)/(L2+L4), if Lg+L *0. 
X— ^a 
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W CCC Unit I/Sect1on 2 



1. Computfe lim (/?+2x-x). 

X-VC6 

E^/aluate the following limits, giving a reason for each step, by citing the 
appropriate theorem: 
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2. lim (x+3)/(2x2-6x+5) , 

X— 

3. .lim (l/h)(l/(x+h)-l/x) • , ^ ' 
h— >0 

4. If lim f(x)=L., lim g*(x)rL2, prove that lim (f(x)-g(x))=L +L2. 

x--^a • x-->a x-->a ^ 

5. Given lim f(x)=L,, lim g(x)=L2, lim h(x)=L3, lim p(x)=L4, state the 

x-->a X — »a X — >a x — >a 

theorems which justify the following statement: 

lim (f(x)-g(x))/(h(x)+p(x))^(Li-L2)/(L3+L4). if Lg+L^fO, 
X — »a 
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In each problem a fgnction is defined on a certain domain. State whether 
or not the function is continuous at all points i^n this domain. Sketch the* 
graph. . ' ■ 



1. ^(x)=l/(x+5), -7*:x<5 



2. f(x)=< 

(f(" 



fl/(x+Z), -10<x<-4; x^7 

7)^3 



r(x^-9)/(x^-2x-3), 0<x<5, x#3 
(f(3)=3/2 

('(2x)/(x2-4), 0<x<2 
3x-5, asx45 
x'^+e, 5<x<7 
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•Unit I/Section 3 



In ea'ch problem a function is d&fined on a certain domain. State whether 
or not the function is continuous at all points of tbi.s domain.. Sketch th 
graph. > ' • 



1. f(x)-Cx+2)/(x2-3x-10), 3<x<4 

r(x+4)/(xyi6), -5<x<5, •x^4,-4 



Z. f(x)^ 



(f(4)-2, f\-"4)°'i/8 Vy 



3. f(x)- (x^-4)/(x^+4), for all x 



4. f(x) 



ix/a.-o 



2<x< CD 
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In each problem a function is defined on a certain domain. State whether; 
or not tke ^nction is continugu's at all points in this domain. Sketch the 
graph. , " ' • . 



1. fCx)=i 



fbc^-x-ej/Cx-S), for all x, xf3 



2. fCx)=l/Cx'^+2), -7<x<5 



3. fCx)=3+|x-2l/Cx'^i1T. for all x 



fCx)= 



x^-6,'«o««-l 
-5, -1<X61Q 

^X-15, 10<X'CCO 



) 

-1 
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DIFFERENa?IATION OF ALGEBRAIC FUNCTIONS AND APPLICATIONS 

Algebraic functions are encountered very often in 
practice^ In this unit, a set of differentiation formulas 
will be developed which will allow the derivative of every 
algebraic function to be found. 

Ob jectives : 1) The student will be able to define the 

following terms or state the following 
theorems: sum formula, product and. 
quotient^ formulas chain rule, and higher 
order derivatives. 

2) The student will state the above defini- 
tions and. theorems with 70?5 accuracy, ^ 

3) The student will be able to solve a set 
of problems similar to those in the text- 
book with 70?5 accuracy. 

Applications of the derivative: 

Q'^ijject ives g ^) The student will define the following 

terms or state the- followjing theorems,: 
tangent line, extremum of a function, 

" rules for finding extremum and inflection 

points of a function, Rolle's Theorem, 
concave upward, concave downward. Mean 
Value Theoisem, velocity, acce|.eration, 
an4 antiderlvative. 

5) The student will state the above terms 
and theorems with 1^$ accuracy. 

6) ^he student will knoW how to solve re- 
lated rate^ problems . 
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MIT III' , " ' ■ ^ , 

THE DEFINITE IN^TEGRAL AND APPLICATIONS 

In this unit the other principle topic of" the Calculus 
is introduced — the integral. Certain additional concepts 
are introduced in this unit to lay the foundation for the 
integral. The ttieory of integration i§ the most elegant 
f ound^ in Calculus , . ' * 

Ob jectives ; 1) The student wil,l be a^ble to state the 

following tjieorems, and define the follow 
ing te'rms « 'upper bound, lower ^bound, 
upper -and lower integrals, Theorem 1 
(pp, 216), Theorem 2 (pp. 218), Theorems 
3 and 4 (pp, 219) » Theorems S% 6, /, and 
- 8 (pp, 220-222), Fundamental' Theorem of 
Calculus (both forms), definite integral. 
Mean Value Theorem^ change of variable, 
sequences, R^emarm integral, and Inter- 
y mediate Value Theorem, 70^ accuracy is 

expected, 

' 2) The student will be able to solve problems 
similar to those assigned in the textbook, 
with 60^ accuracy. 

Applications of' the integral : 

Ob jectives : 3) The student will find the area in a 

region bounded by algebraic functions with 
80;^ accuracy, 

^) The student will find the volume of a 
solid formed by rotating algebraic 
functions about their axes with 50?S 
accuracy, 

5) The student will be able to find the area 
between two algebraic curves with 90;^ 
accuracy, 

6) The student will learn how to calculate 
the distance traveled by a body with, 
variable velocity. 
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7) The student will learn how to calculate 
the area of a Surface of revolution, with 
50^ accuracy • 

8) The student will learn how to calculate ^ 
the work done by a variable force, with 

accuracy. . - 

9) The student will learn how to calculate 
the center of mass of a body, with 50% 
accuracy . 



\ 
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The packaged program above provides the student with 
a complete list of concise objectives. This program should 
be distributed, to the students on the first day of class 
so that they can know from the beginning what is expected 
of them. V/ith program in hand, they are free to learn 
and progress at their own rate. of speed. It should be noted 
that the first week of cl^ss time should be set aside simply 
to familiarize the students with the curriculum design. 
A guided tour of the video-^tape facilities and any other 
classrooms or instructors' offipes would serye very well 
to orient them to the system. Such an orientation proce- 
dure should be made manditory for all enrolled in Calculus i 
in fact, it might be constructive to make viewing the first^ 
video-taped lecture also manditory in order to "get the 
students' feet wet." The tours could be conducted by 
instructional aides or volunteers ' as well as faculty 
memters themselves. Every effort should be made to ensure 
thorough acquaintanbe with the system before the actual 
study of mathematics begins. Another suggestion might be 
to design a quiz over the program to be taken at the end 
of the first week of classes. In this way students with 
problems caji be quickly detected and assisted. 

Of primaiy importance in this system is flexibility. 
The program as presented here gives the student three 
"chances" to pass a section examination, but this could be 
extended to four or even five chances. The characteristics 

'32 
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of the student popBlation and the, characteristics of the 
math material itself should be considered. 

Referring to the characteristics of the material 
itself, it is this variability which was taken into account 
by not completing the outlines of Units II and III. It can 
be reasoi^^bly assumed that the material on limits and con- ^ 
tinuity would be contained in any Calculus course offering. 
But the design of the units on the derivative suid integral, 
especially applications wbuld be dictated by what emphasis 
was placed on theory versus applications. For example, ^ 
if this particular course were designed for math majors 
or physics majors, more stress would be placed on stating 
and proving theorems and acquiring an understanding of the 
basis of the mathematics presented. On the other hand., a 
first course for engineering or business majors would 



necessarily stress computational and ma/iipulative ability. 



might be deleted in a course for business majors, and a 
section on probability applications substituted. The pro- 
gram is designed with such adaptations in mind. Different 



For purposes of this paper, the texts of the video- 
taped lectures was not included. In ar^ event, they should 
probably be from 20 to 30 minutes in length. A longer 
video lecture could become very tedious. 




requiring only a passing acquaintance with the theory. 
Some topics such as surface integrals and center of mass 



textbooks would also reflect this. 
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Finally, the fine details of such a program will 
surface only after its implementation. There will obviously 
be a need for minor changes, ie., the "bugs" will need to 
be ironed o^ut. It should therefore be stressed to students 
and faculty alike that feedback of criticism is welcomed. 
A close communication link with students and faculty will 
serve to expedite the necessary changes and reformations. 
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